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meHHH ueMeHTHoro h 6ypoBoro pacTBopoB b 

yCJIOBHHX aHOMa^bHO HH3KHX fUiaCTOBblX AaB- 

JieHHfi. B 6ypHJibHyio h oCcaAHyio kojiohhu 
cnycKaiOT flono^HHTejibHyio KOjioHKy. repine*™- 
3HpyiOT KOJibueBoe npocrpaHCTBo o6caAHOH h 

AOnOJlHHTe/I bHOH KOAOHH B HX BepXHefi H 
HH>KH6H HaCTHX H GypHJIbHOH KCUIOHHW — B 

BepxHefl mscth. Mepe3 AonojiHHTeribHyio ko.ioh- 
Hy 3aKaMHBaiOT 6y<|)epHyK> WHAKocTb, ucmcht- 

HbtH paCTBOp H npOAaBOMHytO WHAKOCTb. 
O^HOBpeMeHHO C 33KaMKOH 3THX XCHAKOCTeH 

nepe3 KO^bueBoe npocTpaHCTBo Me>KAy 6y- 

pHJIbHOfi H AOnOJIHHTeabHOH KOJIOHH3MH B 3aT- 

py6Hoe npocTpaHCTBo npoKanHBam o6jierqeH- 
Hyio WHAKOCTb. Cnoco6 no3BOjineT ncno^b30r 
BaTb MHCTblH UeMeHTHblH pacTBop 6e3 Ha- 
no^HHTenefi h c hco6xoahmoh bwcotoh noAT>eMa 
b ycnoBHflx ueMeHTHpoBaHHfl norJiomatbiuHx 
anacTOB. 1 hji. 
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H3o6peTeHHe othochtch k GypeHHio ckb3- 
jkhh, b MacTHOCTH k oiocoosm hx ueMeH- 

THpOBaHHH. 

Ucfibio H3o6peTeHH« aB^seTCfl noBbiujeHHe 
xaqecTBa ueMeHTHpoBaHHH 3a chqt npeAOTBpa- 
meHHH norjiomenHH ueivieHTHoro h GypoBoro 

paCTBOpOB B yCJIOBHHX aHOMaJlbHO HH3KHX 

njiacTOBbix AaB,neHHH. 

Ha wepTOKe noKa3aHa cxeiua ocymecTBiie- 
HHfl cnoco6a. 

B cKBa>KHHy 1 cnycKam hhwhiojo- cex- 

UHK> 06caAH0ft KOfiOHHbl 2 Ha GypHJlbHOH KO- 

jioHHe 3. 3aTeM 3axaMHBaioT 6y<J>epHyio >kha- 
KocTb, ueivieHTHbiH pacTBop h npoAaBoiHyio 

>KHAKOCTb. 

riocne 3-roro b GypHJibHyio 3 h o6caA- 
Hy»o 2 koaohhw cnycKaiOT AonojiHHTenbHyio 
KOJiOHHy 4, re p Md H3H p y k>t KOAbueBoe npocT- 

paHCTBO O6caAH0H KOJIOHHW 2 H AonanHHTenb- 
HOH KOflOHHbl 4 B HX HH>KHeH qaCTH, a 3aKaH- 
HHB3HHG 6yqbepHOH WHAKOCTH OCymeCTBJIHIOT 



nepe3 Aono^HHTejibHyio kojiohhv 4, npHMCM 

OAHOBpeMeHHO C 33KHMKOH 3THX WHAKOCTefi 

wepe3 KO^buesoe npocTpaHCTBo. 5 6ypHAbHOH 

3 H AOnOJIHHTeJIbHOH 4 KOJIOHH npOK3H HB3KDT 

o6^erqeHHyio >KHiiK0CTb. 

IlpH 3tom A^fl peajiH3auHH cnoco6a hh>k- 
hk>k> cexuHio 2 o6caAHoft kojiohhw coejjH- 

HHIOT C 6ypH^bHOft KOJIOHHOH 3 C nOMOUibK) 
pas-beAHHHTeJIH 6 H3BeCTHOH KOHCTpyKUHH. B 
• HH>KHeH M3CTH C6KUHH 06cailHOH KOJIOHHbJ 2 

ycTaHaBJiHBaiOT ynopHoe rHe3AO 7 (Ha^ 6auj- 
MaxoM 8), cTon-KOJibuo 9, naTpyfiOK 10, 06- 
paTHbift iwianaH II. flonoJiHHTenbHyio nojioHHy 
b HH>KHeH qacTH o6opyAyK)T naTpy6KOM 12 
c KOHycoM, BbinojiHeHHbiM noA ynopHoe rHe3- 
AO 7. 

B BepxHeH wacTH nepBbiH pHA" Tpy6 060- 

pyAyiOT OTBOAOM . 13 C KpaHOM, a KOJlbUe- 
. BO& 3a30p MOKAy 6ypHJTbHOH 3 H AOnCMHH- 
TeJIbHOfi 4 KOJIOHHBMH repMeTH3HpyioT yn^OT- 
HeHHeM 14. B BepxHen qactH AonojiHHTCib- 
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HyK> KOJIOHHy 4 OfiopyAyiOT UeMCHTHpOBOM HOH 

to^obkoh 15 c OTBoaaMH 16 h 17, a MOKAy 

OT BO A3 MM BHyTpH UCMCHTHpOBOMHOH rOAOBKH 

15 noMemaiOT pa3AejiHTejibHyio npodxy 18. 
riocne cnycKa AonojiHHTeAbHoA koaohhu 4 

BHyTpb 6ypHJlbHOfi KOAOHHbl 3, COMJieHeHHfl H 

repMetH3auHH naTpydxa 12 c ynopHbiM rne3- 
aom 7 Ha OTBoaax 13 h 16 OTKpbiBaiOT 
KpaHU h qepe3 otboa 16 3aKaMHBaiOT 6y- 
qbepnyio WHAKOCTb h pacMerHbiH o6T>eM ue- 
MeHTHoro pactBOpa, a qepe3 otboa 13 npo- 
KaqHBaiOT o6^erMeHHyio >KHAKO<rrb (bo Ay hah 
aapHpoBaHHyio BOAy, o6pa6oxaHHyio xhmhmcc- 
khmh peareHTaMH — bo H36ea<aHHe o6Ba- 

JIOB CTeHOK ckb3>khh) . 33K3MHB3HHe ynOMHHyj 
TUX KOMHOHeHTOB npOH3BOA»T C p3C4€THOH 

CKopdCTbK), mto6w noAAep>KHBaTb nepenaA AaB- 
AenHB Ha ueMeHTHpyeMbiH norAOiuaiomHfi 
njiacr, npH kotopom norAomeHHe He npoHcxo- 

AHT. 

no Mepe noA*beivia ueMeHTHoro pacTBopa b 
CKBa>KHHe h BbiTecHeHHH 6ypoaoro pacTBopa 
Mepe3 oTBepcTHH pa3-beAHHHTejiH 6 b Kcuibue- 
boh 333op nocTynaer ooJierqeHHaa wHAKOCTb, 
pa36aB,iHH BWTecHHeMufl pacTBop, cHHwan npn 
stom ero njiOTHOCTb h peojiorHqecKHe nona- 
3aTeiH. 

nocne 3aKaHHBaHH« pacqeTHUx o6T>eMOB 
6ycJ)epH0H >khakocth h ueMeHTHoro pacTBopa 

B AOnOAHHTeAbHyK) KOAOHHy 4 Ha OTBOAe 16 

3aKpbiBat0T, a Ha otboag 17 OTKpbmaiOT KpaH 
h npoAOJi>KaK)T 3aKaMHB3Tb npoAaBOMHyio >kha- 
KocTb ao nOviyMeHHH «cron>, t. e. ao Tex 
nop noKa pa3AejiHTejibHafl npoGKa 18 He ca- 
AeT tia cron-KOJibuo 9. 

Flocne nojiy^eHHH «ctoh» 3aKa^HBaHHe npo- 
AaBOMHofi >khakocth npeKpamaiOT, ho npoAOJi- 

>K3K)T 3aK3HHB3HHe 06jierMeHH0H >KHAKOCTbK) 

c ue^bio BHMbiBa ueMeHTHoro pacTBopa H3 
3aTpy6Horo npocTpaHCTBa CKBa^HHbi Bbiiue 
pa3i>eAHHHTeA«. 3aTeM H3 o6caAHbix h 6y- 

pHAbHblX Tpy6 H3BACK3 K)T AOnOAHHTe/IbHyK) 
KOJIOHHy H OCTaBJIHIOT CKBajKHHV Ha 0>KHA3- 

hh€ 3aTBepAeBaHHH ueMeHTa (03U). nocne 
03U OTcoeAHHHiOT 6ypH.ibHue Tpy6u ot 3a- 

UeMeHTHpOBaHHOH CeKUHH H npOH3BOAHT CfiyCK 

h ueMeHTHpoBaHHe BepxHeA cckuhh no H3- 
bccthoh cxeMe. 

flpuMep. B cKBa>KHHe r;iy6HH0A 4750 m 
b HHTepBajie 4725—4700 m bckput norAO- 
maiomHH n^acT. BcKpUTHe njiacra ocymeeT- 

BAHJIOCb 6ypOBbIM paCTBOpOM njlOTHOCTbK) 

1300 kt/m . IlpH HcnoAb30B3HHH GypOBOro 
pacTBopa c T3KOH nAOTHOCTbK) norAOiueHHH He 

npOHCXOAHT, npH yseAHMeHHH nJlOTHOCTH CBblUie 

1300 Kr/M 3 npOHCXOAHT qacTHMHoe nonnome- 
hhc BBHAy Toro, hto nonnomaioiuHA nviacr 

ABJlfleTCH 3KCn^yaTaUHOHHbIM o6*beKTOM f TO aah 

HaAe>KHOH ero h30Jihuhk TpeSyeTCH npHweHe- 
HHe MHCToro ueweHTHoro pacTBopa 6e3 Ha- 
nO^HHTejieH. BHaqaAe onpeAe^«K>T BbtcoTy yc- 

T3HOBKH pa3>eAHHHTeJlfl npH yCJIOBHH, 4TO ceK- 

uhh 6yAeT 3au,eMeHTHpoBaH3 mhctwm ueMeHT- 

HblM paCTBOpOM C nJlOTHOCTbK) 1800 Kf/M 3 , 



eCJIH BblUje pa3T>eAHHHTe/lH KOAbUeBOfl 3a3op 

6yAeT 33nojiHeH boaoh. 

PacqeT npoH3BOAHT no (})OpMyjie 

rAe k — BhicoTa ycraHOBKH pa3i>eAHHHTe- 
p ** ah, m; 

I r/iy6HHa 3aneraHHH norAomaiomero 

nAacT3, m; 
p _ nAOTHOCTb ueMeHTHoro paCTBO- 
10 ^ pa, Kr/M 3 ; 

p^ — njiOTHOCTb 6ypoBoro pacTBopa, Kr/M" 

pg — nAOTHOCTb BOAbI, Kr/M 3 . 

rioACTaBHB HcxoAHbie AaHHbie b <}>opMyAy, 
noAyM3K>T /ipa3=2953 m. 
15 H3 npHBeAeHHoro p3CMeT3 cneAyeT, qTO npH 

HCnOJlb30B3HHH A3HH0r0 Cn0CO6a p33T>eAHHH- 
TeJIb ceKUHfl MOJKHO yCTBHOBHTb Ha rAy^HHe 

2953 m, t. e. Ha 1727 m Bbiuue noAOiu- 
Bbi HBOJiHpyeMoro norjiomaiomero nAStrra, h 
npH 3tom He npoH30HAeT norAomeHHH ueMeHT- 
20 Horo pacTBopa npri ueMeHTHpoBSHHH. 

IlpH UeMeHTHpOBBHHH CeKU.HH MHCTblM Ue* 

MeHTHbiM pacTBopoM H3BecTHbiM cnoco6oM pa3i>- 

eAHHHTeAb CeKUHH MOJKHO 0*b!AO 6bl yCTaHO- 
BHTb He BbllUe 100 M HaA H30JlHpyeMbIM 

25 ropH30HTOM, b npoTHBHOM cjiy^ae npOH301H- 
^o 6bi norjioiueHHe ueMeHTHoro pacTBopa. 

ripHMeneHHe npeAAaraeMoro cnoco6a no3- 

BOJ1HT HCn0Ab30BaTb HHCTblft UeMCHTHblH paCT- 

Bop 6e3 HanojiHHTejieft aah ueMeHTHpOBaHHs 
30 nor;iom3K>iuHx njiaeTOB, mto yAyMQiaer KaqecT- 

BO HX H30JIHUHH. IlpH U.eMeHTHpOB3HHH nOrAO- 

maiomHx n^acrroB H3BecTHbiMH cnoco6aMH bo 
H36e>KaHHe norjiomeHHH ueMeHTHoro pacTBopa 

B03HHKaeT HeoSXOAHMOCTb B npHrOTOBJieHHH 
UeMeHTHWX paCTBOpOB C HH3KOH HAOTHOCTblO, 

35 KOTopwe TpyAHO npHroTOBHTb b nojieBbix ycjio* 
bhhx. KpoMe Toro, ueMeHTHbie pacTBopbi c ms- 

JIOH nAOTHOCTblO HMdOT HH3KHe H30JIflUH0HHbie 
H (})H3HK0-MeX3HHMeCKHe CB0HCTB3, MTO yxyA" 

ujseT naqecTBO ueMeHTHpoBaHHfl. 
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<PopMyAa u3o6peTenun 



CnOC06 UeMeHTHpOBaHHH CKBa>KHH, bk^k>- 

naioiuHH cnycK b Hee hhjkhch cckuhh o6- 

CaAHOH KO^OHHbl Ha 6ypHAbHOfi KOAOHHe, 3a- 

45 K3MHB3HHe b 3aKOAOHHoe npocTpaHCTBO 6y- 

({)epHOH >KHAKOCTH H ueMCHTHOrO. paCTBOpa, 
H B KOAOHHOe npOCTpaHCTBO — np0A3B0MH0H 
>KHAKOCTH, OTAUHafOU\UUC H TeM, MTO, C UenbK) 

noBbiiueHHH KaqecTBa ueMeHTHp0B3HHH 3a cMer 
npeAOTBpaiueHHH norAomeHHH ueMeHTHoro h 6y- 
50 pOBOro pacTBopoB b ycyiOBHux aHOMaAbHo 

HH3KHX HJiaCTOBblX A3BACHHH, B 6ypH^bHyK) 

h o6caAHyio koaohhu cnycKaiOT AonoAHHT&nb- 
nyio KOJioHHy, repMeTH3HpyioT KOAbueBoe npo- 

CTpaHCTBO 06caAHOH H AOnO^HHTeAbHOH KOJIOHH 
B HX BepXHeA H HH>KHefi H3CTHX, h 6ypH^b- 
55 hoh KOJIOHHbl .— B BepXHCH M3CTH, a 3aKa- 

MHBdHne 6yq*)epHoA ^hakocth, ueMeHTHoro 
pacTBopa h npOABBOMHOH >khakocth ocymecT- 
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anaicrr uepe3 AonojiHHTenbHyio KcwioHHy, npH- pmibHofi h Aono-nHKTejibHOH kcwiohh b 3aTpy6- 
neM oAHOBpeMeHHo c 3aKaMKofi sthx jkhakoctch . noe npocrpaHCTBO npoxaMHBaioT oSJierMeHHyio 
Mepe3 Ko^bueBoe npocrrpaHCTBO MOKay 6y- KHAKOCTb. 
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